For several reasons (2) , it was assumed that this effect was mediated by a metabolic interaction between the two tissue components. Since it seemed likely that such a hypothetical metabolic form of interaction would be mediated by the maintenance of a high ATP level in the stroma, direct tests for the ATP content in the stroma before and after removal of the epithelium were carried out.
ATP determinations were carried out in intact excised corneas obtained from 2-to 5-day-old chicks after intraperitoneal injection of 0.25 ml of Equithesin which caused the death of the animal after 2 to 5 minutes. The corneas were rapidly 0.05 to 0.20 micrograms were found in the stroma and from 0.80 to 0.96 in the epithelium. The sum of the mean values obtained separately for the stroma and epithelium is thus much lower than the values for the intact tissue. These results did not indicate whether this deficit was due to the loss of ATP fi'om the epithelium, the stroma, or both. Therefore, attempts were made to carry out determinations of ATP in the separated components without loss of ATP. This was accomplished by exposing the excised cornea before separation of the epithelium and stroma to a jet of water vapor, holding the tissue for 2 seconds at a distance of 5 mm from the 3 mm orifice of a glass tube which excised and transferred singly to 3 ml conical centrifuge tubes which contained 1 ml of distilled water and were kept in a beaker of boiling water for 10 minutes. The corneas were macerated with a glass rod and the tissue particles were allowed to settle; 0.2 ml of the supernatant was used for ATP determination according to the method of Strehler and Totter (3). It can be seen from the data in Table I that the amount of ATP in the entire cornea was 2.0 micrograms. Similar but more widely scattered values were obtained with corneas from animals which were killed by decapitation. When the epithelium was removed with a scalpel from the stroma of the excised cornea and ATP was determined in the separated tissue components (Table I , series III), values ranging from was inserted into a 500 ml Erlenmeyer flask with ~250 ml of vigorously boiling water. It was found (Table I, series II) that, after this "fixation," the sum of ATP contents determined separately in the stroma and epithelium closely approached the values obtained for the intact tissue. These figures also indicate that the loss of ATP after separation of epithelium and stroma in the native cornea is much greater in the stroma than in the epithelium. This loss did not occur, however, if the epithelium was removed by a different procedure. Following a suggestion of Dr. V. Weimar, the cornea, while still in the eyeball, was held for about 15 seconds with minimal pressure against a camel's-hair brush with the hair clipped to a length of 4 mm and rotating at about 400 RPM (4) . No further epithelial material could be removed with a scalpel after this brushing procedure. After the brush procedure, the A T P level in the stroma was found to be lower than in control corneas but much higher than after removal of the epithelium from the excised cornea with a scalpel (Table I , series IV). If the cornea was left in the eyeball during removal of the epithelium by scraping with a scalpel, the ATP levels in the stroma were found to be more widely scattered, but more nearly the same as after removal with the brush. Also, preliminary tests show that the ATP level found in the stroma immediately after removal of the epithelium with the brushing procedure is maintained on incubation at 37.5°C for 5 hours, and incorporation of glycine into the stroma-collagen fraction takes place at a rate which does not seem to differ significantly from that of incorporation into the stroma-collagen in the intact cornea.
From these experiments, it can be concluded that the level of A T P which is maintained in the denuded stroma after removal of the epithelium depends upon the mechanical procedure (scraping, brushing) which is used to remove the epithelium. Thus, removal of the epithelium, even by gentle scraping with a scalpel over the tough surface of the Bowman membrane of the stroma, results in a disturbance of the stroma cells with a concomitant sharp decline of ATP content and of tracer incorporation into proteins. The observation that the denuded corneal stroma can maintain an A T P level which is adequate for protein synthesis demonstrates the existence of an autonomy of the energy yielding metabolism in the stroma, which is in line with the finding of several enzymes of the Krebs' cycle in the cornea (5) . The results of these experiments eliminate a hypothesis proposed previously (2) that a direct metabolic interaction between stroma and epithelium is a requirement for protein synthesis in the stroma cells. These results do not exclude the existence of more subtle forms of metabolic relations between these two tissue components, as suggested by the work of Wortman (6) . Several approaches to this problem will be continued in this laboratory. A fuller account of A T P levels in the stroma and epithelium of the cornea and the sclera during embryonic development will be published elsewhere.
S U M M A R Y
ATP demrminations in the stroma and epithelium of the chick cornea show that separation of these tissue components with a scalpel in the excised cornea leads to a loss of 87 per cent of the A T P in the stroma and to a drastic reduction in the in~ corporation of glycine into the collagen of this tissue component. Removal of the epithelium with a brush reduces the loss of A T P to 48 per cent and prevents any disturbance of the tracer incorporation into the stroma proteins. The fact that the denuded stroma can maintain a high A T P level and a high rate of tracer incorporation into proteins shows that the assumption of certain metabolic interactions between epithelium and stroma, suggested previously, does not hold. The observed differences in the effects of the two described separation methods on ATP levels and incorporation rates rather point to different degrees of disturbance in the integrity of the stroma cells themselves.
